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DETAILED ACTION 

1. The amendments to claims 1, 4-9, and 12-20 as well as the cancellation of claims 1 1 and 
21 filed on April 11, 2008 have been acknowledged. 

2. In view of the amendment to claim 14, the objection to the claim is withdrawn. 

3. The rejection to claims 14, 18, 19, and 20 under 35 USC 1 12, second paragraph is 
withdrawn; however, the rejection over claim 1 is maintained. Please see the detailed discussion 
below. 



Response to Arguments 
4. Applicant's arguments filed April 1 1 , 2008 have been fully considered but they are not 
persuasive. 

In response to applicant's argument regarding Rose, the Examiner respectfully disagrees. 
In contrast to what applicant's have said, Rose teaches creating a cryogenic stream from hquid or 
solid particles. In the preferred embodiment, it is CO2; however, Rose discloses that known 
aerosols are formed from liquids such as methanol [see col. 2, lines 5-8 and bridging paragraph 
for col. 2-3]. Thus, methanol can be used to generate particles. Moreover, the preferred 
embodiment of Rose teaches what types of reactive gases can be used as well as the mixing of 
liquids with a gas which are also readable on claim 1. Furthermore, in column 10, lines 31-32, it 
states that whether the aerosol is solid or liquid depends on the particular thermodynamic 
conditions of the aerosol cleaner. Therefore, the rejection over Rose is proper. 

In response to applicant's argument regarding the rejection in view of Starov, the 
Examiner has withdrawn this rejection based on the interpretation of the cryogenic stream 
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according to what the applicant's pointed out (i.e. particles) even though there is no definition as 
to what a cryogenic stream is. If the claim is not amended properly, the Starov reference is still 
readable on the claims and such a rejection will be reinstated. Furthermore, the rejection of 
Starov in view of Rose is withdrawn for the same reason. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

6. Claim 1 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claim 1 : Applicant states ". . .cryogenic stream." What is the intended definition of 
cryogenic stream? Applicant has point to the specification for support for this phase, but no 
definition of cryogenic stream is present. This term can be cleaning with solid pellets or merely 

cleaning at very low temperatures (e.g. below -50°C) [see Webster for the definition]. For the 
purpose of examination, the Examiner has interpreted it to be cleaning with pellets as described 
on page 11, lines 10-15. 
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Claim Rejections - 35 USC §102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

8. Claims 1-2, 4-9, 12-13, and 15-16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Rose et al. (U.S. Patent 5,931,721, hereafter Rose '721). 

Claims 1-2, 4-7, 12-13, and 15: Rose '721 teaches a process for the removal of 
contaminants from a surface of a substrate [col. 3, lines 29-33; col. 7, lines 20-32] comprising a) 
applying at least one fluid to the substrate surface, the fluid selected from the group consisting 
of: a liquid, such as, methanol [col. 2, lines 62-67; col. 3, lines 1-2 and 29-33; col. 10, lines 18- 
58; col. 14, lines 26-38] which inherently has a vapor pressure greater than about 5 kPa at 25°C, 
a freezing point below about -50°C, a dipole moment greater than 1 .5 D, and is considered to be 
a drying agent [col. 2, lines 62-67; col. 3, lines 1-2]; a reactive gas, such as, ozone [col. 14, lines 
26-33]; or a vapor of a reactive liquid, such as methanol; and b) cleaning the substrate surface 
with a cryogenic stream simultaneously [col. 7, lines col. 10, lines 18-58]. 

Claim 16: The process of claim 1 wherein the substrate surface is a semiconductor, metal 
or dielectric film [col. 1, lines 1-7]. 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the im ention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the stibject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

11. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Rose 
'721. 

Claims 8-9: Rose '721 teaches the limitations of claim 1 above. It does not teach how 
long the fluid remains in contact with the surface of the substrate. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to optimize the amount of time 
required for cleaning the substrate based on the type and size of the contaminant, since it has 
been held that where the general conditions of a claim are disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art. In re Aller, 220 F.2d 454, 
456, 105, USPQ 233, 235 (CCPA 1955). 
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12. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rose '721 as 
applied to claim 1 above, and furtlier in view of Kuyel (U.S. PGPub 2003/0010356, 
liereafter Kuyel '356). 

Claim 10: Rose '721 teaches the limitations of claim 1 above. It does not explicitly teach 
the size of the contaminants. However, Kuyel '356 teaches that it is conventional to clean a 
substrate [i.e. workpiece] to remove particulates and residues down to 0.05 micrometers. It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
clean a substrate with particles less than 0.76 and 0.13 micrometers if it is conventional to 
remove all residues greater than 0.05 micrometers. 

13. Claims 1, 3, 6-9, and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Starov et al. (U.S. Patent 6,333,268, liereafter Starov '268), and in view 
of Rose '721. 

Claims 1 and 3: Starov '268 teaches a process for the removal of contaminants from a 
surface of a substrate requiring precision cleaning, comprising applying a reactive gas of the type 
which reacts with contaminants [col. 3, lines 1 1-15; col. 6, lines 37-67; col. 7, lines 1-41]. 
Starov '268 does not teach cleaning the substrate surface with a cryogenic stream. However, 
Rose '721 teaches cleaning the substrate surface with a cryogenic stream [col. 7, lines col. 10, 
lines 1 8-58]. Without evidence of unexpected results it would have been obvious to perform a 
plasma cleaning process as taught by Starov '268 and to perform a cryogenic stream cleaning 
process as disclosed by '721 . All of the steps are known in Starov '268 and Rose 721 . The only 
difference is the combination of the steps in a single method. Thus, without evidence of 
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unexpected results, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to combine the two known cleaning techniques of Starov '268 and Rose '721 for 
the predictable results of removing contaminants from the surface of a substrate. Therefore, the 
cleaning steps are carried out sequentially [reads on claim 3]. 

Claims 6-7: Starov '268 and Rose '721 teach the limitations of claim 1 above. Starov 
'268 also teaches using a mixture of NF3 and O2 as the reactive gas [col. 7, lines 24-25]. 

Claim 8-9: Starov '268 and Rose '721 teach the limitations of claim 1 above. They do 
not explicitly teach contacting the surface for either up to 10 minutes or less than 2 minutes prior 
to the cryogenic cleaning. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to contact the surface for either up to 10 minutes or less than 2 
minutes prior to the cryogenic cleaning because Starov '268 teaches that the time required to 
remove contaminants from a substrate is a result effective variable [col. 26, lines 61-67; col. 27, 
lines 1-10], since it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or workable ranges involves only routine skill in the art. 
In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

Claim 17: Starov '268 and Rose '721 teach the limitations of claim 1 above. Starov '268 
teaches that at least one fluid is a reactive, as described above in claim 1, is in contact with a 
surface of a substrate for a predetermined time [see explanation in claims 8-9 above], and 
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removing the gaseous byproduct [via a purge stream; col. 27, lines 10-13] prior to the dense fluid 
treatment step [i.e. cryogenic cleaning; see discussion of claim 1 above]. 

Claim 18: Starov '268 and Rose '721 teach the limitations of claim 17 above. Starov 
'268 also teaches that the reactive gas is introduced into the process at a temperature of about 
30°C [col. 7, lines 32-33]. 

Claim 19: Starov '268 and Rose '721 teach the limitations of claim 18 above. Starov 
'268 also teaches purging the chamber with nitrogen [col. 27, lines 10-13]. 

Claim 20: Starov '268 and Rose '721 teach the limitations of claim 17 above. Starov 
'268 also teaches that the reactive gas is applied in the presence of a free radical initiator, plasma 
[col. 7, lines 10-25]. It is noted that strictly speaking plasma is not usually regarded as a free 
radical initiator, but is used as the reactive specie. 

14. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Starov; 268 
and Rose '721 as applied to claim 1 above, and furtlier in view of Kuyel '356. 

Claim 10: Starov '268 and Rose '721 teach the limitations of claim 1 above. They do not 

explicitly teach the size of the contaminants. However, Kuyel '356 teaches that it is 
conventional to clean a substrate [i.e. workpiece] to remove particulates and residues down to 
0.05 micrometers. It would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to clean a substrate with particles less than 0.76 and 0.13 micrometers if it is 
conventional to remove all residues greater than 0.05 micrometers. 

15. Claims 1, 3-4, 8-9, and 12-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Verhaverbeke et al. (U.S. PGPub 2002/0062840, hereinafter 
Verhaverbeke '840), and in view of Rose '721. 

Claims 1, 3-4, 12-13, and 15: Verhaverbeke '840 teaches a process for the removal of 
contaminants from a surface of a substrate requiring precision cleaning, comprising applying a 
liquid, such as, isopropyl alcohol [page 1, paragraphs 6 and 14-15; page 3, paragraph 26] which 
inherently has a vapor pressure greater than about 5 kPa at 25°C, a freezing point below about - 
50°C, a dipole moment greater than 1.5 D, and is considered to be a drying agent. Verhaverbeke 
'840 does not teach cleaning the substrate surface with a cryogenic stream. However, Rose '721 
teaches cleaning the substrate surface with a cryogenic stream [col. 7, lines col. 10, lines 18-58]. 
Without evidence of unexpected results it would have been obvious to perform a plasma cleaning 
process as taught by Verhaverbeke '840 and to perform a cryogenic stream cleaning process as 
disclosed by Rose '721 . All of the steps are known in Verhaverbeke '840 and Rose '721 . The 
only difference is the combination of the steps in a single method. Thus, without evidence of 
unexpected results, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to combine the two known cleaning techniques of Verhaverbeke '840 and Rose 
'721 for the predictable results of removing contaminants from the surface of a subsfrate while 
the cleaning steps are being carried out sequentially [reads on claim 3]. 
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Claim 8-9: Verhaverbeke '840 and Rose '721 teach the limitations of claim 1 above. 
They do not explicitly teach contacting the surface for either up to 10 minutes or less than 2 
minutes prior to the cryogenic cleaning. It would have been obvious to one having ordinary skill 
in the art at the time the invention was made to contact the surface for either up to 10 minutes or 
less than 2 minutes prior to the cryogenic cleaning because the time required to remove 
contaminants from a substrate is a resuh effective variable, since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 
(CCPA 1955). 

Claim 14: Verhaverbeke '840 and Rose '721 teach the limitations of claim 1 above. 
They do not explicitly teach contacting the surface for either up to 10 minutes or less than 2 
minutes prior to the cryogenic cleaning or that the layer of solution is at least 5 angstroms thick. 
It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to contact the surface for either up to 10 minutes or less than 2 minutes prior to the 
cryogenic cleaning or to have a layer of solution at least 5 angstroms thick, since it has been held 
that where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art. In re Alter, 220 F.2d 454, 
456, 105 USPQ 233, 235 (CCPA 1955). 
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16. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Verhaverbeke '840 and Rose '721 as applied to claim 1 above, and further in view of Kuyel 
'356. 

Claim 10: Verhaverbeke '840 and Rose '721 teach the limitations of claim 1 above. 
They do not explicitly teach the size of the contaminants. However, Kuyel '356 teaches that it is 
conventional to clean a substrate [i.e. workpiece] to remove particulates and residues down to 
0.05 micrometers. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to clean a substrate with particles less than 0.76 and 0. 13 micrometers if it is 
conventional to remove all residues greater than 0.05 micrometers. 

Conclusion 

17. THIS ACTION IS MADE FINAL. Apphcant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NICOLE BLAN whose telephone number is (571)270-1838. The 
examiner can normally be reached on Monday - Thursday 8-5 and alternating Fridays 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/N. B./ 

Examiner, Art Unit 1792 



/Alexander Markoff 

Primary Examiner, Art Unit 1792 



